1. (13 pts)

(a) Find a vector that has length 7 and is orthogonal to hoth w = (1,0,2) and v = {3, -2, 1)
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(b) Find the distance from point A to point B in the picture below {Iint: Use vector tools!)
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{c} Consider the line through the points {0,0,1) and {3,4,5). Find the (z,y, z) point(s) where
the line intersects the cylinder 22 + 9% = 4.
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2. (12 pts)

(a) Find parametric equations for the line of interscction of the planes z + y + z = 10 and
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(b) Consider the plane that passes thru (4,4,2) and contains the line z — 5t,y =3+ £,z =4—¢.
Find the {z, y,lz) point where this plane intersects the y-axis.
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3. (12 pts)
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(b) Set up, but DO NOT EVALUATE, an integral that represents the arc length of the curve of
intersection of the cylinder % + 3% = 25 and z + 2y + 2z = 10
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(¢) Consider the curves rq(t)

= (2t,3¢%,£%) and ry{u) = (2 — 24,34 3u,u* + 1). The curves have
one point of intersection. Find the angle of intersection to the nearest degree
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4. (13 pts)

{a) Give parametric equations for the tangent line to p() = (#2,3 — 3,3 4-2) at ¢t = 1.
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(b) Find the principal unit normal vector N(t) for qit) = (3, cos(4t), sin(4t)).
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(c) An object is moving such that its velocity is given by r'(t) = (t,sin(¢), tcos(t)) and its initial
location is r(0) = {(0,0,1). Find the position fanction r(#).
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